A 45-year-old man inhaled fire extinguisher powder. After three days of asymptomatic period, respiratory symptoms and systemic toxicity developed. Patient had cardiac arrest in the emergency department and was successfully resuscitated. The dry fire extinguisher powder contains high concentrations of monoammonium phosphate, which causes severe hyperphosphataemia and hypocalcaemia. Life threatening conditions such as seizures, cardiac arrhythmias, acidosis, and cardiac arrest can develop. When monoammonium phosphate was inhaled, only mild flu-like symptoms can present initially. Therefore, primary physicians need to be aware of the entity and clinical severity of intoxication to achieve early recognition and treatment. (Hong Kong j.emerg.med. 2016;23:234-237) 45
Introduction
Exposure of dry powder in fire extinguisher can occur accidentally or intentionally because it is equipped everywhere, for public use. Respiratory tract is a common route of exposure, in addition to pulmonary toxicity; it can cause systemic toxicity after absorption.
Even though systemic complication by inhalation of dry powder is rarely reported, it can be fatal if present. As mild respiratory symptoms, such as cough, sore throat, occur initially, primary physicians could regard it as common cold, which can delay proper treatment. However delayed life threatening conditions such as seizures, cardiac arrhythmias, acidosis, and cardiac arrest can develop. Primar y physicians' early recognition and referral to proper facility can prevent life-threatening events. We report a case of a patient who inhaled dry powder of fire extinguisher. He initially presented with mild pulmonary symptoms and then progressed to severe systemic toxicity.
Case
A 45-year-old male was transferred to emergency department with symptoms of fever, dyspnoea, sore throat, and chest discomfort. He had medical history of schizophrenia. His auditory hallucination made him to spray fire extinguisher to himself 5 days before. He was asymptomatic for 3 days until he visited private clinic with mild symptom of cough, sore throat, and fever. Chest X-ray on that day showed normal findings. His symptoms aggravated for 2 days in spite of conservative treatment, so he was referred to tertiary hospital for further management, 5 days after exposure.
On emergency department arrival, he was looking ill and diaphoretic with shortness of breath. Initial vital signs were blood pressure, 80/35 mmHg; pulse rate, 122 beats/ min; respiratory rate, 22 breaths/min; body temperature 38.8 o C and SpO 2 , 94% in room air. Rales and wheeze were detected on auscultation of both lower lung fields. The arterial blood gas (ABG) analysis revealed pH 7.197, pCO 2 10.7 mmHg, pO 2 64.0 mmHg, bicarbonate 4.0 mmol/L, and saturation 92.7%, and the laboratory tests revealed hyponatraemia 125 mEq/L, elevated creatinine 4.53 mg/dL, troponin-T 0.052 ng/mL, CRP (c-reactive protein) 14.79 mg/dL, reduced ionised calcium 3.2 mg/dL (normal 4.6-5.4), magnesium 2.6 mg/dL (normal 1.9-3.2) and elevated phosphate 10.3 mg/dL (normal 2.3-4.5). A chest radiograph and computed tomography revealed pneumonia in both lower lobes. (Figure 1 ) Assuming that his condition was caused by sepsis due to pneumonia; mechanical ventilation, antibiotics therapy and conservative treatment for metabolic abnormality were given.
De s p i t e i n i t i a l t re a t m e n t s ; h y p o c a l c a e m i a , hyperphosphataemia, acute kidney injury, and acidosis could not be corrected rapidly. While patient was receiving treatment in emergencyy department, his guardians brought the medical record which revealed that he had sprayed fire extinguisher to himself 5 days before. Six hours later, unexpected cardiac arrest with rhythm of pulseless ventricular tachycardia occurred. Return of spontaneous circulation was achieved after 3 minutes of cardiopulmonary resuscitation. Subsequently, he was transferred to the intensive care unit for further management. Continuous venovenous haemodiafiltration was performed for 36 hours. Over the next 8 hours, serum levels of calcium, phosphorus and creatinine returned to normal range (Figure 2) . He was discharged on 7th day free of complication.
Discussion
Monoammonium phosphate (MAP), a white crystalline powder, is the major ingredient of dry powder in fire extinguishers. MAP can be absorbed Although exposure of MAP is not common, anyone who uses fire extinguisher or people who are at a scene of fire can be intoxicated by MAP via gastrointestinal tract or respiratory tract. In this case, exposure via respiratory tract led to acute toxicity when fire distinguisher was sprayed. Innumerable fine particles floated in the air could readily have entered the respiratory tract. The absorption of MAP might occur through the respiratory tract in a significant manner due to the high concentration of MAP in the spray. Linear relationship between serum phosphate level and mucosal phosphate concentration has been reported. 1 Since initial chest radiograph may be normal, delayed recognition of pulmonary toxicity can occur. 2 In this case, infiltrative changes appeared in the chest radiograph on the 5th day. Inhalation of MAP had resulted in metabolic derangement, respiratory manifestations, seizures, cardiac arrhythmias, acidosis, hyperphosphataemia, hypocalcaemia, hypomagnesaemia, and even cardiac arrest. 3 If a patient fails to inform history of exposure, the clinical diagnosis and proper treatment could be delayed. Metabolic abnormalities of MAP intoxication include hypocalcaemia, hypomagnesaemia and hyperphosphataemia. Hyperphosphataemia induce hypocalcaemia by direct precipitation, and most systemic manifestations of toxicity are a result of hypocalcaemia. Severe hypocalcaemia causes refractory v e n t r i c u l a r a r r h y t h m i a a n d h a e m o d y n a m i c decompensation. Phosphate nephropathy and acute renal failure have been reported after excessive exogenous phosphate administration including hypertonic phosphate enemas and oral sodium phosphate as bowel preparation before colonoscopy. 4 An important consideration in the treatment strategy is the early and aggressive management of hypocalcaemia. Severe hypocalcaemia causes refractory ventricular arrhythmia and haemodynamic decompensation. Sodium bicarbonate infusion to correct metabolic acidosis may further lower ionised calcium levels. 5 Therefore, the early recognition of exposure of MAP intoxication is important. The treatment goal should be directed towards rapid normalisation of serum calcium level to prevent potential adverse effects and treatment that potentially further decrease the serum level should be withheld. Parenteral calcium is preferred in patients with severe hypocalcaemia or in those patients manifesting clinical signs of toxicity. Increasing urinary phosphate excretion helps to lower serum phosphate levels, but in severe hyperphosphataemia with acute renal injury, renal replacement therapy should be considered.
In this case, exposure of toxic material via respiratory tract can initially present only with respiratory symptoms and its systemic complications can be overlooked until significant toxicities occur. Therefore thorough history taking and suspicion are important. MAP intoxication is rare but fire extinguisher is placed in everywhere. Therefore, primary physicians need to be aware of the entity and clinical severity of intoxication to achieve early recognition and treatment.
